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complete specification

Derivatives of Pyrirnido[5,4-d] Pyximidine and production thereof

Vc. Dr. Karl Thomae G.m.b.H., a Body

Corpora^ organic under the laws of Ger-

tranv. of Bferach an cVr Riss, Germany, co

haebv declare the invention, for which we

prav that 3 patent may S: cmnred to us, and

the' method by which it is to be pcrfonrsd,

be particularly described in and by the

following statement:

—

This Invention is conorrred with a process

for the production of derivatives of pyrimido

rr»Tirnidinc and with new compounds
^w^-^t—. obtained. Pvriir^do [5,4-d] rryrtrrridirje

hseif (also referred "to as " horoopurinc ") cay

be represented by the iTrcctural fonrula:—

15 ! I

According to the present invention pyrirrido

[5,4-d] p>*rmfdine derivatives are prepared by

. reacting" pyrixnido [5,4-d] pyrinridine-deriva-

tives of the general formula:—

c • *S \ /

20

1

I U

-vith compottnds of the general formula:

—

H—R or .Me'—R HI

In the above formula II at least one of the

symbols R,—

R

4
represents a halogen-atom,

whilst the other residues can have the follow-

ir.2 meaning: hydrogen substituted hydroxyl-

groups, e.g. aiicoxy-, aryioxy-, free or substi-

tuted th*> groups, e.g. aikylrnercapto- and

arvl- rrx^opto-groups, free or substituted

irrino-groups, e.g. mono- or di-alky-arrino- or

-an-Iarmno-groups/ the residue of a hetero-

cyclic rine, e.g. the morpholirie- or piperidirie-

ri'ng. The'substiruenrs R^-R; can amor.? tich

other be the s*n* or differcr.f. Th- jynrM R
in formula III 'Signifies brorrine, iodine, a

substituted hydroxyl-group, e.g. an aUcoxy- or

arylory-group, free or substituted mio-group.

e.g. carboxy alkylmercaptc-, alkyiraercapto- or

arylriMxap-fo-group, free or substituted amino-

ctuup. c.z. mono- or di-alkylamino- or -ajyl-

arrarib-group, free or substituted guanidino-

group. free or subsriruted hydrazino-group, e.g.

alb.-!-, ani- or acyl- hydrazino-group, or the

residue cf 3 heterocyclic ring, e.g. the rnorpho-

Hne- or pipcridine-ring. Me1 represents an

alkalt-rcctaL

The r^Timidopyrirnidines of forrouh II used

as srartirie rrarenals may be obtained by any

convenient method, for example by halogena-

riors of the corresponding hydroxy?yriinido-

pyrirmdine or by ring closure of suitable re-

action components.

The "Todaction of halogen into hydroxy-

pyrirnidop> imidines, which may be produced

for example by the methods described in

British patent application No. 1383/55 (Serial

No. 799,177), may be effected "adTCis^Ksuay

bv hearing with inorganic add-halides, p/cfer-

ablv phosrriorus-halides, such as phosphorus

oxy*ch!oride and phosphorus r*enmch!oride. As

examples of halogen-pyTirmdopyrircidines ob-

tained in this manner, may be mentioned

:

2.4.6.3-tetricUorcp>Tirradc^p^Tira^dir^ 4.6,8-

tridilcTO^r^ritrrido-p^Tinadine, 4j5T
S-tncti:oro-

2-tiuo-pyTim:do-pyTirnidine, 6-med:yIthio-2?
4-

diciilorc^pyrinid^pyTirnidine. ,
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The halogenation of pjTiraidopjTimidine-

derivatives confairicg hydrogen 2nd capable

of further substitution can be achieved by the

action of free halogens or halogen-releasing

5 compounds, e.g. of N'-halogensucdnirnides, in

inert solvents. It is also possible to obtain

halcgen-^ubstiruted pyrirrsdopjTirr^dine deri-

vatives by ring-desure, for example by the

reaction of nudear-haiogenaccd pyrimidine-1-

10 carboxylic adds, substituted in the 5-position,

with reaction cornrocencs leading to the for-

mation of the p\Tir^ocyTirridinc-ring system

as described in Patent Application 1383/55

(Serial No. 799,177).

15 As starting substances of the general for-

mula II may be mentioned by way of examples

2,6 - dichlo'ro - 4.S - diarrano-pjTimidopyrimi-

dlne, 2.6^cHoro-43-dianilmc^pyrimid^

rnidine, 6<&cco^3<lis<::2i^k1^
20 dopvrirrJdLTC, 6^hloro-2-uikf-4^-<iiirorpho-

U'rxvr^Tirrsdc^.Tirnidxnc, 2^-dichlGro-iyS-ui-

pheno^*-p>Tirradc9)rirrridir.e, 2,6-dichIoro-4-S-

dirheny.
1truVp^TirnidopyTiiridL^, 6-rnethyt-

thio- 2,4-d ichloro-pj-rirnidopyrimJdme . 4,6,8-

25 rridiioro-2-trticHpyrin^dop^Tiin:dir.e, S-chloro-

t.S-diiodo-p\Tim:dop>Tinr*iir.e, 4,6,8-trichloro-

p\rirm\JopyrimJdine, 2,4^^-tctrachicTO-pyri-

midopyrirridine.
As examples of compourxis of the general

30 formula IIT, which are suitable for the reaction

wirh the halogen- derivatives of the p-
;
Tirnido-

p>rirrudine
; may be rx>LTitioried, among others,

the following: alcohols, cr alkali metal alcol el-

ites, phenoi$ or slfeali n?.t?.l pnenoiares.

35 arrrrnonia, primary or secc^dary amines, guani-

dir.es, hydrazines, arnino-alcohois, alkali metal

hydrcsulphides. rnercaptans, thiophenois, or

tm'ophenohres, rnorpholLie, piperidir.e.

Halogenation exchange is also easily pos-

40 sibie, Ti that one can convert e.g. a chloro-

pTirridcHpjTimidine into the corresponding

icdme<ornpound with sodium iodide in ace-

tone as solvent-

In many cases it is useful to have presenT

45 an 2cid-binding agent, such as alkali metal
hydroxide, alkali metal carbonate or tcrriary

amices, or if desired an excess of the reaction

component of formula III, where this can also

act as an ackl-binding agent.

50 The reaction can rake place in the absence
or presence of solvents or diluents inert in

the reaction. e.g. acetone, dioxan, benzene,
xviene or dirnethylfcnroarnide, and if desired
with the use of pressure. Water and alcohols

can likewise be used a? solvents or diluents,

especially in the absence of alkalis and at low
temperarures, since under .these conditions

they practically do not react with the haio-

gen-concaining pyTimidopyrirmdincs. Also the

second reaction-component of the formula ill 60
can, if it is liquid under the reaction-condi-

tions, be used in excess as solvent or diluent.

The reaction, is conveniently effected ar.

temperatures between —20' and 250* C If

desired reaction accelerators can be added 65

during the reaction, examples of which arc

copper and copper-salts.

If at least two of the substitucnts R
t
—

R

(

in the above-given formula II are halogen, the

reaction can also be carried out step- wise. 70

Whereas for example ac low tc-rnperarurcs

(room-temperature or cooling) mainly the halo-

gen in position 4 and 8 is exchanged, at higher

ternperarures (e.g. 150—200" C.) all the ha!o-

gen atoms present, including those in position 75

2 and 6, are replaced by other a:orrs or

groups. Thus it is possible to obtain mixed

substituted compounds of p}rim;do [5,4-d]

pyrimrdine.

In obtain haic^cn--conuLring derivatives the 80

reaction with the compounds of formula III

can also be so conducted, that not only halo-

gen but in addition also other substitucnts.

e.g. hydroxyl-. subsritured hydroxy'-, ammo-
or substituted amino- group, are exchanged 85

with the residue R of the reaction component

of formula III. Thus it is possible for example

to convert 2.6 - dichloro - 4.8 - dihydroxypvri-

inidop}Tirrfidine, 2 T6^icrilOTo-4^-dumirx>p>Ti-

mido^rirnidine and 2.6-dichIoro-4 ;S-diF 1*Pcr * ^0

ica^o-pyrimidc^Tirridine into 2,4,6.3-iefra-

amlmo-pjTimidopyrimidine by reaction with

aniline.

For the better undemanding of the inven-

rion the following examples are given only 95
as Llusrratioa. The temperatures pven in the

examples are in decrees Cer.tierade.

Example 1.

4 T6yS -tritneihvAy -j>\ Cutudop7T1nvd :r.c

From 4&S - trichJoro - pjrimidopmmidine 10»)

and sodium roethylate.

4.7 g ( 0.02 mol) of 4^-trichioro-p\Timido-

p>Tirrzdine (Mp. - 172\ obtained by boiling

4j6£ • trihydroxy - pyriiriidopjrimidinc wi'ih

phosphorus pcr.tachloridc and phosphorus oxy- 105

chloride under reflux) were incroduced ^th
cooling into 50 ccs of methanol-sodium rncthy-

bre sduticn (0.12 mol of Na-nwthylate). After

6-hour standing ar room temperature the mix-

ture was neutralized with glacial acetic acid, 110

the predpitate removed by filtration under

suction and thoroughly washed with water and

acetone. Yield 3.5 g (SO'"-, of theory). The
colourless thin needles ; b:air.od after. recrystal-

Iizarion from much irtcCanol melt at 225— H5
226

:

(sublimation as f.om 200' C).

CH^aX, cala: C4S.64 H 4.54 N 25.22

.Mol. weight -222.2 found: 48.48 4.55 25.18
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Example 2.

Various 2,6Kiichloro^3^amico-

pvrirjaidopyrimidiries

From tcrrachIoro^Tiin:dop)Tiniidine and

5 the corresponding amines at roonvtempera-

ture.

a) 2^ichlOTO^^^K^>-drox)-ethyIamhno)-
pyrirmdopyTimidine.

Into a soiurion of 5.4 g (0.02 rnoi)_of 2,4,6,

10 S-tetrac^orc^p^Ticadop^rirm'dine in 50 ccs of

dry dioxan were poured while stirring 10.9 g

(O.'OS mol) of Nr-hydroxy^ylaniline (dissolved

in 15 ccs of dioxan). With slight beat-develop-

ment a yellowish, crystalline deposit quickly

separated, which clearly consists mainly of 15
N^ydrox>-<^ylaiiiline-hydrochloTide. By" the

addition of 200 ccs of water to the suspension

obtained 2,6^hcriloro^
7S-di-(K-hydros>-ethyI-

aniUrx)}-p)Tin2dopyTimidine was finally preci-

pitated, with a simultaneous dissolving of the 20
hydrochloride, as a yellow, first somewhat
sriefcy, bur quickly solidifying deposit. Yield

8. 1 g (S6% of theory). For analysis the com-
pound was several times recrystallised from
methanol: luminous yellow, micrccrvstalline 25
powder (prisms), Mp. *= 189—190*.

CH,
;0,NA

Mol wcfghr = 471.3

caic:

found

:

As examples the following 2.6-dich!oro-4-S-

30 diamino-p>Tun:dcpyrimidiGes analogous to

the compound a) were inter alia produced

:

b) 2,6 - dicWoro^^<h'rr»rphclir^
pr.Tirxsdine, Mp. -276—277 .

c) 2,6^chloTX>-4^^<p-cbJoTaruIinoVpyrirr.i-

35 doo%Tirn:d:ner Mp. - 307—309'.

d) 2^:dl!c^cU^^';^hydroxycL^yh^n:^.c^
pyrimidopyi imidine, Mp. 246—24S

1

.

e>
* 2,6^chiccc^.S-bis;7:^^

arrario^pvrLTSik^rinrdLnj, Mp 128

—

40 130\
f; 2^!ch!OT0^^-bB/rrxihyl^c^L\r;hzrup.o^

pyrirnidc^Tinrdine. Mp. --. 76—77
*.

g} 2^dkhJorc^3-bis'jsoaiuvIarrurK>)-p\rinu-
**

dopyrirridine, .Mp. ~ 94—95 1

.

45 h) 2,6^k^oro^34?is^beTizy!arnino^^

dc^Tirrcdirie, Mp. ^ 229—2 30 *

.

i) 2,6 - dichloro - 4.S - bis'p-dirrcthylarriino-

arihno) - pyriirsdc^yrimidine, no melting

point up to 350
50 ic) 2.6™*ikhJorc^^bis;'diii!vIarmno;

'

pyrirnfdinc, Mp. = 100—'.'01*.
\) 2j6 - dichloro - 4-S-d:-(m«hyI-cydohc\yl-
ammo} - pyTirrndc^yTUTiidine, .Mp. = 179

—

IS1 *

.

55 m) 2,6 - dicWoiTh4,SKii-C-^3creth\^arn:rio)-

P7rimidup\Tirradine, no melring point ud
to 350'.

n) 2,6 - dk^oro^,8-bis(byt5j^arxlamino)-
pyTirnidopyTirradine, Mp. =*140— 14!

3

.

60 o) 2,6-dichfcro-4
)S-bis(i

berizy^

pyTinidopyTimidine, Mp. ^ 173— 175
s

.

p) 2.6 - i^oro^
!S-c^;2,3^aiydroT>7ropyl-

arnino) - pyTimidopyrirrikiine .
* Mp."- 20Sr

—

210\ "
*

65 q) 2.6 - dlchloro - 4.8^ianuno-p}TifflidopyR-
rrridine, no. melting point up to 350*.

r) 2,6 - dichlbro - 4.3^i-<carbethox}TOruhyI-
amino> - pyrirridopyrimidiiie . Mp/= 207—
209

a

(decomp.)

Moi. weight: 333.2

caic:

found

:

Example 5.

110 2.4.6.S -tetraanilino-p\Tirridc?-py-rimidin£

. From 2,4.6^ - terracriIorx>-pyrinTdop>Timi-

• dine and aniline. 2.7 » (0.01 mol) of'ttaa-
<^cro-pyTirnidop>Tiini Mnc (Mp. - 255—25S*,

C 56.05

56.12

H4.27
4.52

X 17.83

17.61

Example 3. 70
2,6-dichloro-4.8-diiodo-pyrimidop yrimidine
From 2,4:6,S -terrachioro-pyrimidopy rimi -

dine and sodium iodide. 1.4 g (0.005 mol) of

totracriIorc-pyrLm:dop>Tirrdd:ne (Mp. - 255

—

25S
:

, obtained by melting 3-mA.*thyi-2.6
r
3-tri-

hydroxy - 4 - oxc>-3
3
4^ihydropyrimidopyrirrJ- 75

dine 'sodium salt) with phosphorus penta-

chloridc, the 3-nv:thyl group being removed
during this process}, and 4.5 g of sodium
iodide were heated to boiling for 10 minutes
in 50 ccs of acetone. After the rcnsovil of ->.e 80

separated sodium chloride by filtration under
suction (the quantity of which correspond :d

to the exchange of 2-ch;orine atoms) the

rczedon-product was precipitated out in

colourless, small crystals by the addition of 85

water to rhe soiurion: 2.1 g (93":. of theory}.

EXAMPLE 4.

2.6^^hIoro-4.S^amhV.o-pyrirrudo-

p>Turidine

From 2 rc^:crilorcH4.8Kiucdo-pyrimidor^Ti- 90

midine and aniline. 4.5 g (0.0! mol; cf 2.6-

dichlon>4.S-di:odo-p}Timidor>Timid ine were
dissolved in 100 ccs dry dioxan and added
dropwise during the course of half an hour
whi^e stirring and ice-cooling into a solution 95

of 3.7 g (0.04 mol) of aniline in absolute

benzene. A precipitation of yellow crvstals

follows very quickly. After further srirring

during half an hour the crude product was
removed by suction, digested with weak 100

aqueous hydrochloric acid, again removed by
suction, washed and dr.zd: 2.3 g (61%' of

theory). F»?r analysis the compound . was re-

crystallized three times from diesan: very-

weakly vellow coloured small needles of 105

Mp. = 287—2SS\

C 56.41

56.61

K3.I6
3.42

N 21.93 G 18.50

21.79 CI 18.81

obtained from 2
;
5Hiich:oro-4

?
S-dihydrc*xy

--

p>TimJdopyrimidine by boiling with pfcos- 115

phorus ox>ch!oride under reflux , were boiled

under reflux for 25 minutes with 45 g of

aniline. Upon pouring the dark-brown soiu-
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10

15

20

rioa obtained into 500 ccs of IN hydrochloric

acid the crude tctraaniliix>r^inido^Timidinc

precipitated as a brownish, amorphous deposit-

Q,HJ4N5
calc:

Mol. weight: 496.6 found:

This compound could also be obtained by

boiling with aniline according to the same

method of working from 2?6-d:chloro-4 3S-di-

ariilinc^p>Tinadop%Tiinjdiric, 2j6-dich!oro-4^-

diamino-pyrimidopyrimid:ne, 2j6-d:chioro-4^

oUhydrox)--r^Timdop\TiCTdine and 2,6-di-

chIoTo^^^pperidir»-p>Tinadc^>Tira
EXAMPLE 6.

6-<^oro^^^cXTphoUno^Ttra:do-
p)-rirnkilr>e

From 6 - chiorcH4,8H3iicdo-p\Timidop>"n-

midine and raorpholine.

Tdco a solution of 4.2 g (0.01 mot) of

6-eh!oro-4.3Kiuodo-p\TimJdc^ri:rfdine (ob-

40

as

65

75

80

85

Yield 4.0 g (S0% of theory). After recrptal-

lizing three rimes from dioxaa : strong canarv-

yeilow small needles of Mp. - 300—302'

.

C 72.56

71.70

H4.87
4.S0

N 22.57

23.27

taincd from 4,63-tnchJcTO-p^Tirddcfpyrimi-

dinc and sodium iodide) in 50 ccs of diccan

were poured while stirring and cooiing a mix- 25

rare of 2.0 g (0J023 rod) of irxirphcJine and
2.0 g (0.02 roof) of triethylainine, dissolved

in 20 ccs of dioxan. After standing for about

half an ho^r the initially separated amine-
h}-droiod:de was again brought into solution 30

by the addition of 400 ccs of water and the

crude 6-chIoro-43^™rr^o?irK>p\Tirnido-
pyrimfdinc precipirated. Yield 2.7 g (S0?n of

theory). It was rccrystallizcd three times from
dioxan for analvsis: long, odourless needles *5

of Mp.-- 199—200*.

CSiH„0 ;N*O
Mol. weight: 336.8

calc:

found:

C 49.93

49.41

H5.0S
4.92

X 24.96

24.81

Example 7.

Various 4^^-tHam:V^nTirr3dor^T-I.T^dir^

From the correspondir.g 6^H!cro-4-S-di-

aiTtLno-pyTin?idop)Timidines by the rc2cr:on

with the corrrs'pondirig ' ammcs at higher

temperature, if desired ur.de r pressure.

a> 6 - mcrphelir»^3-bis(di^hr:arrin

midopvrirr.iduie

6 g '(about 0.02 xrxX) of 6-dsloro-43-bis

(diethylatnhjo) - pTirnidocyrimidine were

C I4H.,ON r
calc:

60 Mol. weight: 359.5 found:

warmed to ISO* for 1.5 hours in a tube with

3.4 g (0.04 mol} of morpholiiv;. The greasy

reaction-product could only be obtained as a

solid mass after twice rcprecipitaring from very

dilute hydrochloric acid and after prolonged

standing. Alter drying in vscuo at room-tem-
perature: 2.3 g. For analysis the substance

was again recrysra'Jized twice from methanol-

water (2:1): ivory-coloured, shiny scales

(small, irregular leaflets?, Mp.-73—75*.

C60.14
59.S9

H8.13
$26

s 27.27

27.2S

For Simple amocg ethers the fe-Ifewinj 4.6.3-

triarrino-pyrimidopyrimid ir,es were produced

arjiosous to the substance a):

b) 6-~memr:arnino-4,S-bU'ethy! irrsnoVpyr irni-

dc^Timidme, Mp. = 94—96*,
c) 6-rrx^holirx>43^w'e:hy!^

pyrirradopynmJdine, Mp. - 120— 122'

.

cT- "6-an2!ri^JU*33fiTir^

Ma-170—173
-

.

e) 6^iethanoIirrirrK>-43-H<^

rri^c^yrirnidine, .Xlp. - 1W—106".

0 6-dimctfc viamiixv43-d iimmo-mTimidonTi-
nrdme, Mp.- 292—294".

g) 6 - dkTriarK>!ammo - 43-dipr^diriO-pyri-

mkJopyrimidine, Mp. = 1CXV-105* (sinter-

ing as from 95*).

h) 6-{3-h}Tdroxrahvtar^

pyrimidcipynmidirie, Mp. = 106—108
9

.

i) 6 - n>rmyIerharx333mino - 4-S - bis(noethyl-

* ammo) - pyric^opyrimkline, Mp. = 64-—
66'.

k) 6 - morpholmo - 43-di^7-rnetho.\ y
piopyl-

aminol - prrirnidc^yrimidine, Mp. = SO

—

82\
1) 6 - diisornTTpano!amino - 43-dirrxrpnolmo-

pyrim;dopyrirnfdrne, Mo. - 106'—108*.

m) 6 - diemanoi3rrnrK>-43^i-fp-nirroflniUno>

pyTirrrldopyTimidine, Mp. = 310—311*.

50

55

n; 6^p:pcridmc^J?HiiC^rA'^^
p>rim:dopyrirrudme, Mp. - 178—179*.

o) 6 - dierharx>Uiirino^3-dimccDh^^

mJdcpTTimidiw, Ml. -. 150—152*

.

p) 6 - morpfcoimo - 43-bis(ethtfarriino)-ryri-

rnjdopyrmridirje, Mp. = 15 1— 153'.

q} 6-rmmholir*>-4-S-d:2mmo-pvrimidor-Tririii

-

"dine, Mc. - 266—267*.
Example 8.

Various 2/l
?
63-t'Tr23mmo-pyrimido-

r^Tiiisdmcs

From 2,4.63 - retrachlcro - pynVidopyrims-

dine and the corre5rondins; amines at elevated

temperature, if desired under pressure and

with the addidon of copper-powder or copper-

salts,

a) 2
T
4,63 - terra - (dimeriiyhmir»>pyrTmido-

pyrinrdinc

2.7 g (0.01 mol) of tetra«iloro-pyrrrmdo-

pvrimidine were stirred in rmall portions into

50 ccs of an absolult rsIcnholMJirnethylaxmne

solution (0.14 mol), whereby the dicfJorodi-

arrnrK><ornpoimd separates and the thus ob-

tained suspension was heated for an hour to

200' in a bomb-tube after the addition of

0.1 g of coprcr sulphate. The crude reactiotv

product whkfi separated upon diluting the

obtained solution vr.ih water was once repre-

90

95

100

110

115
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50

55

cipiated .lissolving in 200 ccs of 0.2N-hydro~

chloric acid, treatment with animal charcoal,

precipitation with cone, ammonia). Yield 1.7 g

(56% of theory}. For analysis the substance

QA^, calc:

Mol. weight =304.4 found:

15

20

25

30

35

40

Among others the following 2,4,6,8-tetra-

arDino-p>Timidopyrirnidines were produced

analogous to compound a):

b) 2,4,6^-tetralus/aUylamino>pyTim^

dine, Mp. = 201—202*.

c) 2,4^-tetrakis(rEcthyI<thar!c43mino)-p>Ti-

midop)Tim:cice, Mp. - 155— 156".

d) 2,4^3 - tetra^^hydroxycthyhmino>pyri-

rradc^TirniVine, Mp. = ISO— 182".

c) 2,4.6^-tetrapiperidino-psTirridc^yrin^iine,

Mp. - 163—165'.

f) 2,47
6^c^a^ir>?rpholinc)-p\TiiT^opyri

Mp. = 266—26S\
g) 2 ,4 -:etra-( r^-eUoraniiino;-pvrimidopvt:-

rnkiine, Mp. « over 330\
h) 2,4^-tetraarrir.c^pyTiriidop\^^ no

n^Iung-point up ro over 350*.

i'i 2,4^^-tctra-naeth%'iarn:no-pTi33dop)Tina-
'
disc, Mp.-* 202—204'.

EXAMPLE 9.

Various oro-4S-dun^,rx>pyrimido-

p^.rimirh'nr-s

Frccn 4,6,5 - rrichloro-py rimidopyilrnidir.c

and the correspocdixig amines at room-cem-
jx-rature, if desired with cooling,

a) 6-dikiro^^Kii-aUyiamino-p>Tin^

dice

To a solution of 4.S g (about 0.02 mo!) of

4,6-8-crichIoro-pynrr! irfopyritr&dine in 50 ccs

of dry d&xan v. jtc added while stirring 4.6 g
(COS mol) of aiiyhmine in 15 ccs of dloxin;

slight self-warrcing occurred. After standing

for a. short time the crude reaction-product was
precipitated as a yellowish, amorphous deposit

by thr addition of water, removed by nitration

under suction and dried in vacuo ac rcr»tn-

temperanire. Yield 4.8 g (87% of theory). For
purification the crude 6-chloro-4^-di-ailyt-

amiiKKp^TinsdopjTinridice was twice recrystal-

liz^d from erhanol. The thus obtained fine,

colourless Utile needles melr at 114—116\
Among others the following o-chloro-^-

diamino-pyrirnidop} i uridines were produced
analogous to compound a):

b"; 6-chIoro-4A-di-(methyl-^Thjnnhminr>}-fivt i

-

' 'dine, Mp. = 90—92\

C,H„O.N'
1 calc:

Moi. weight: 504.7 found:

was recrystaliized three times from ab&oiutc 5
alcohol and dried at ISO' C and 0.1 Torr.

Luminous yellow, irregular needles, . Mp. =
164—165".

C 55.22 H7.95 N 36.81

55.33 7.86 36.78

c) 6<hIoro^£-bis<aiisopTnpanoIam^

midopyTimidine, Mp. = 177— 179*.

d) 6 - chioro^
J
S^is(memyLamino)-pyTin^do-

pvTimidine, Mp. = 227—229'. 60

pjTimidine, Mp. = 135—136*.

f) 6 - <4i fnrrs-q R-H i-{'jvn i r rA3 nil; r-r»)-pyn rn ido-

pyriimdine, up to 350 ' no melting point.

g) 6V<±LloroU.S<hX3-memoxy-propy 65

pyrimidopvTimidine, Mp. - 9S— 100
'

.

h; 6 - chlorc^/S^^^xemos^-anilinoi-pyri-
midop%Timidme, .Mp. - 290—292 ;

.

i) 6 - chkrro^3-bi3(dibenzylair^o^
pyrimidme, Mp.= 160—'l63\ * 70

k; 6 - chloro - 4^-di"Cthy!cneiu£no-pyr*™ *f"o-

p>Timidine
}
from 130* yefiqw colouration

and d-ecomccsition at about 170*'.

I) cV-ciiloro^^-disciric^bazido-pyTim^

n^dme, no melting point up to 360 75
ElAMPZJE. 10.

2.6-bnsi^^Hi:emyUmmo-edioxy^^-bTS
(diethylamino^-p*runidopyTimidine

From 2.6 - d:^±ioro^-S-bis^dicmyUmmo>
pyriniidopyrimidlne, . * - dkmvLammcctiur.ot SO
and solium.

3:4 g (0.01 moi) of 2,6-dichIorc^-b^di-
emylamino; - p>Timidop>Timadine (ob^ir.ed

from :e^chJcro-p>Tim;dop)TimicLV-e and di-

ethylasaine} were bctied under reflux for 3 S5
hours in a soluricn of 0.5 g of scdium m 55 g

diethylinnrjo-ethunol (no visible chir.gcj.

TI.e reaction-mixture was uken up in 300

—

400 ccs of water and me solution obtained af;er

ac<Uiying with cone, hydrochloric acid was
treated with rinimui charccal and filtered. On
addition of cone, ammonia the pjTimxdopyrimi-

dine first separated as a heavy oil which after

decanting, renewed ;Kidi rior. of vn:cr arui seme
standing with simultaneous cooling solidi£ed.

It was removed by filtration under suction and
dried in Vacuo at room-tempcrarure : 3.2 g
(64% of theory;. For analysis the compound
was purified by taJnng up in petroleum ether,

treatment with arurrnl aurccai and s-owly

evacoraiins en the solvent: colourless, soft

muss of Alp = 35.5—37 \

C6I.S7
61.33

H9.58 N2221
9.53 22.56

105 Example 11.

c^b:CH-c^2^mo^^^morpholirio-
pyximidopyTirnjdine

From 4.6 tS - trichioro - 2 - thio - pyrimido-
p\Timidine and morphoiinc.

110 * To a solution of 2.7 g (0.01 mol> of 4,6^-

m mchJoro-2-d:io-pyrirrcdc^vTirn:dine (obtained
from 4.6^-trIhj^roxy-2-rmVp\Tirmdopyrimi-
dine (sodiusi salt} by boiling with phosphorus

90

95

100

pencachieride in pherphems oxychicride under
reflux) in 50 ccs of dry dioran *<nrc *dded 115

while cooling 3.4 g (0.04 moi) of r-orpholirse

(dissolved in 10 ccs of diosin). The crysral-

suscension which immediately forrned was.

after standing for half an hour, mixed with a

5-fold volume orwater and the crude reaction- 1 25

product remo\-ed by S!rr;ricn urxler suctioc.

washed and dried: 1.6 g (43 of thsory). For
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analysis the 6<&oro-2-cmo^,8-d^nx^^uno- from glacial acetic zed : strong y-Uow, ainoe-

pp •.nir^nr-n-rnrifn^ was twice recrystallized phous powder of Mp = 240*.

Ct4H lfOJNtGS calc: C 45.53 H4.64
MoL weight: 368.8 found: 45.46 4.42

through in the same manner as that of the

nxirphdi^^rrpoucd. Yield 1.1 g (30% of
theory). After twice recrystallizing from 15
butanoL, ocange-coioured, amorphous powder
"of Mp. = 242—243

\

Example 12.

pyruraoopyrirr^ine

10 From 4^-o^<±Uo^o-2Hhio-p>Tir^VtopyTiiis-

dine and piperidinf.

The production of this compound is carried

MoL weight = 364.7

cak:
found:

C 52.70

52.13

H5.S0
5.72

Example 13.

6-axthyirhi(>2 )
4Hjiii]orph3cJJi^

pynxnidop)Timidine

From 6-methylthio-2,4-dkfaIaro^TiTnxi<>

pyrimidiDe and morpholiry.

Into a soluiion of 1 g (0.004 mol) of 6-

mcihylthio - 2,4 - dichloro - pyTimidcpj-rim:-

dine
*
(.Mp. - ICO— 103 *, obtained- from 6-

mcthyidik> - 2,4 - dihydrcsy - p^Timxdc^rriiBi-

dinc (sodium salt) and phosphorus-po2La-

chloride in phosphorus exjxhioride under

reflux) in 100 ccs of dwxan were poured while

MoL weight: 348.4

cax:
found:

ElAM? LE 14.

2y6-cicihory-4£-bis(,o -diethviamico-
t-rhyb;r» ryiVpyrt rr^€tp-ri~i

.

From 2/wtichloro-l^g-bisO>-diethy '-2rrirso-

emyUmino)-pNTirnick-pyrirr^^ and sodium
cthyiare.

4.3 g (0.01 mei) of 2frdxhk*>4£-bistl~
diethyLarnino - cthybmino) - p\Timidc^}Timi-
dine were heated with 50 ccs of an ahsot.

alce^hoLHT-scdiurn a!aohotire-v>IuuoQ (0.02 moi;
in a bomb-tube for one hour to 190—200

5

.

After cooling and removal by suction of the

Analysis: Q.H^OjN, cak:
MoL TOghr: 448.6 found:

Example 15.

2,4^.8-tctrarjaenoxy^Trirnidc^yrirridinc
From 2,4,6*3-tctn^c^o-pyTimidop^TiiL^-

dine and phenol. Into a melt watmed to abcuc
50 4

of 17 g (0.01 moi) of tetracnlaro-

pyrinadopyTirrsdine in 3.8 g (0.04 mol) of
phenol were introduced 2.2 g (0.02 mot) ot
sodium carbonate and the mixture thereupon
heated for 1 hour to 180* . After ceding it was

stirring 2.6 g (0.03 moi)- of rnorphoiine and
the mixture was thereupon left to stand for

about 14 hours. When the reaction-pToducr
did not separate even afier the addition of 100 35
ccs of waier, the solution was considerably

evaporated in vacuo. The yellow flikes which
separated were removed by suction, wished
and dried: 0-6 g (46" c of theory;. For anal ysis

the 6-iseihy ildJo-2,4-dimc.^hoiir*>-pyrimido- 40

pyrimidine was ro-iysiuliized four fimes from
nx-thanol: strocg veiuw, small, irregular cry-

stals of Mp. = 130^132".

C 48.26

49.07

H5.73
5.32

separa'od sodium chloride and rewishing uim
abscl. alcohol the ethanol was cfc'aeorated. o# in

vacuo. The residual, initially stiU oily 6P
pyrirracbp}Timid;nc-dcrivadve solidified upon
treatment with 200 ccs of ice-water. After

iriturak»Q in a mortar, it was removed by suc-

tion, washed and dried in vacuo at rccm-tern-

perirarel Yield 4.1 g (92 % of theory;. Feu- 65

purification the compound was rcprecipirated

four rimes from hot, chhrre hydrochloric add
and recrysullized once from petroleum ether

:

colourless little needles, Mp. - 7S-—7S.5
'

.

C 5S.92

59.13

H8.92
8.86

: 24.99

24.70

taken up in 150 ccs of water and the terra-

phrnoxy - r^Trimidop\rimidine, practically in-

soluWe in 'ojueous medium, removed by suc-

tion after standing a short rime. Yield : 4.6 g
(92% of theory;. For an analysis the com- 85

pound was recrystallized once from benzene

and twice from dimerhylfonnamide : micro-
crystalline, partly rhomboidal, colourless

leaflets, Mp.--2S9—290\

Q 9H:.0,N\ calc:
MoL weight = 500.5 found:

Example 16.

2-4^^^etraph^\itriio-p\Timkio-py
From ^4.6.$ietrachlcco-pyrimiGV^

95 dine and thiopbenoL Into a warm solution of
4.4 g (0.04 mol) of dto&phcnol and 1.6 g (0.04
mol) of sodium hydroxide in 50 ccs of moist
dioxan were stirred 2.7 g (0.01 mol) of tetra-

chloro^yrimkiop>Tirnidine (dissolved in 50 ccz
100 of dioxan). The 2,4y6^-terxari^ylthio-

C71.99
70.86

H4.03
4.20

N7 11.19

11.56

pynmidocyrimid ine which separated unrnedi-

atdy in almost pure form *- :ho?t, yeliow-

green lirrie needles, W2s removed by suction

after the addition of 100 ccs of water, washed
with water and drkd at 110*. Yield 5.4 g 105

(95% of theory). For analysis the compound
was recn-solfized twice from dirnethyi-

formamide: luminous )^ilow, nucrocrystaiiinc

prisms, Mp. = 240—244*.
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Mc4. weight: 564.7 found:

Example 17.

From 2,4^-cctrzcMoro-p>Tiicidop>Tii^

*iiisc and sodium hydrosulpbide.

5.4 g (0.02 mol) of tetrachloro* fyrinsdo-

pyraskiiri and 5.6 g (0.1 mol) of sodium

hydrcsulphide were dissolved in 150 ccs of

dimeih>iiOTicarcidc and then boiled under

red -is for 30 minutes. The reaction-solution

was poured into 1.5 litres of water and after

filtering the crude 2J4^^tetrau^o-p%Timido-

pyriinidine Wis precipitated out by acidifica-

tion with hydrochloric acid as a dark-red

amorphous deposit. After nrnwal by suction-

washing and drying" 5.0 g of substance (96 y>

of theory) were obtained. For purification the

compound was recrystaliized three tinges from
dim^ytiormarriide (an:rr-ii-charccai) : car-

mine-red, irscrocrystailiDe powder (small

radios or whetstones;, no mdting-peine up iv

350*.

Example IS.

i^o^Lchloro^jS^^thylthio-p^TirErdr^

p)Ticrdine

From 2,4J6^tctnchi^o-p7Ti32idop\Tiid-
dine and ethyl mercnptin. Uno a ^utioc of

2.7 g (0.0 L trx'l) cf tetzachloro-p^rimido-

rATimdie and 6 ccs (about 0.06 mo!;' of ethyl

meraptan OO'.oj in 50 ccs of cioxan were
added dropwisc while cooling and stirring i.6

g (0.02 mol) of pyridine. An tTange-co-oured
deposit separated. After standing for about cce
hour the rcactiotr-rnLxrure was taken up in

2G0 ccs of water, whereby the initially result-

ing deposit dixsorai and die crude r^ction-
prcduct separated as a led oil. After standing
for a'pout 14 hours the crude pyrimiao-
nyrimidine-derivadve which rocanriiDe had be-
come solid *V2S removed by sixteen, washed
and dried: the colour had become liehter.

Yield 3.1 g (96% of theory). For purification
the crude compound was boiled once with
raeihanoi and recrystaliized twice from
ethanol: srmli colourless oris ess, M:>. = 190
192\

*

Example 19.

Various 4,3-diarr^r^pyrimidop} rirnic^ncs
From 4^^diIoro-p}Tiiisdop)Timdiae and

the ecu responding an2noKX>mpoun<is-
Into a solution cf 4^diIorc.prrimido-

pyTimfdfne (Mp.-232% produced from 4..S-

dihyxiroxyp^Tirj^dopyrirnidine (sodium sair)

and phosphorus pentschlcride in phosphorus
orrychloride by boiling under reflux) in dioxaa
was poured in each case a fourfold azoiar
quantity of the corresponding ansno-evrn-
pound (if necessary Likewise dissolved). The
reaction-prcduct was then predc:tared out by
the addition of water and the yield determined.
For purification (for analysis}* the product was
in each case repredpitated from dilute hvdro-
chloric add and reci ysrallized from a suitable
solvent.

C 63.80 H3.57 N9.92
63.11 3.31 9.55

a) 4^iiirx7rpholino-pyrirnidor^Tirnidine

From 4^Wicrdcro-pyrin^dc^yrlrttidine and

morpholine. Ykid 93% of theory. I rom ben-

zene vcrv srra't colourless prisms, Mp. - 197

—

193*. * \ 70

b) 4^WipipcridimvpyTirriidcp>Tirrjdiiie

Yield 93% of theory. From mthanoi
colourless shiny scales, Mp. - 132— 13'/.

c) 4^^iaruIL^py*rur^opyTic^ne
Yield 93

; 0 of theory. From dirrrthyifonr> 75

amide weaWy vc'Iow little needles. Mp. 257
—258".
d) 4,S-di2:rano-pyrirr^dcpyTim;^me

Yield 99 . After reprecpitation from dilute

hydrochloric acid : very small, colourless litde 80

needles, no reciting up to 260
s

.

e) 4^-bis'rnethylarninoi-pj rimidocyrimidine

Yield 92;o. From water colourless crystal-

powder, Mp. = 265
1

.

f; 4yS-bis(dirremyijrnir.o;-pyrln^dopyrji~ 35

Yield 97;;:. From water strung, shinv

xucdks, Mp.= 115*.

g) 4^-^ydrazir.<>p}Tim-kIcp^^

Yield of analjiicaily pure compound 93

.

After reprecp::at;cn from dilute hydrochloric 90
add: ivory-colonred, rmcrccrystaiiine powder
(vcrv small needles}. Mp. -- 215 .

h) $3-b& N\X l
-d :>heayiguinidinc) - pyritnide-

p>Tircidine

Yield S0".o - After reprecipitation from dihite 95
hydrochloric add: yeilcw. rmcrccn-iraliinc

V<wrccr
T Mp. - 245

:

{sinters at 200
:

).

i) 4,8 - di - (j* - hydroxyethylarrJno)^)Tirnido-

p%Tirn:dine

Yieid of an analytically pur- substance 100
72;;': , from methanoi colourless rectangiilar

leaflets and prisms, M?.--=204—205'.

k) 4.3 - di - (N - hydroxyeth\*l - p-oia-c5inilico>

p)- rLiiidoryriinidine

Yieid ' 73%. From dirnerhyifoanarnide 105

%-elk^v, an^orphoits p\T*-'ier, Mp. - 265—267*.

Example 20.

4,8-dithio-pyTirridopyTirnidine

From 4^-dichioro-pyTuiadop>Tiniidirie and
potassium hydrcsuiphide. To a solution cf 3.0 HO
g (0.015 moi^ of 4^Hixliioro^%Tirnido-

pyrirnidine in 100 ccs of dioxan were added
25 ccs oi a conccntriced alcoholic potassium
hydrosulphide-solution. After standing for a

short rinv at rocm-temperarure the 4
!
S<ithic'- 115

pyruridopvT:—idire was predpitated out after

the addition of water cy acidifka-iou with

dilute hydrcchloric add. Yidd 2.S g (96 of

theory). The or5rige-coIoured> amorphous
powder obaincd after twice r^-'.c'pi'.aring 120

from dilute arnrncnJa sh^v~ n"x;'T^-poinc

up to 350\
Example 21.

2.6-dtmorrho!:n^3-dicthyIthio-

pyrimidop>Timidine 1*5

From 2 ,6^iichioro-4jS-d:ethyl m:o-p\-rirnido-

pvrirnidine 'and rnorpholir.e.
*

" 3.2 g (0.01 reel) cf the 2
:6-cuchloro-43-
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diethyiti.'b - py"*"^"[>) ' *mfHing obtained

according to example 27 were beared to 200"

for 2 hours id a bomb-rube with 20 ccs of

rnorphoiine, 20 ccs of water and 1 cc of cold-

saturated copper sulphate-solution. The
cooled reactkso-rnixrure was taken up in about

200 ccs of water and after addirlcarioo. with

concentrated hydrochloric acid the 2,6-

MoL weight. - 422.6
calc:

fcind:

Example 22.

2,4,6,8-:etraediyIthic^pyTimidop}rimid tne

From retxachloro-pyrirnidopyriUridine and
ethylnxrcaptan in the preserce of pyridine

2.7 g a3°l) 2-4
J6^-tecrachloro-

p\Tina<k^Timidine were heated to 150' for

50 hours with 12 ccs (about 0.12 rcoL) of ethyl

mercaptan (90%) and 3.2 g CO-04 mol) of

pjTidine in 50 ccs of dioxan. After decanting

dinxffphciino - 4,8 - diethyithio - pyrimido-
pynmklinc retraining undissolved was
removed by suction, washed and dried at

110\ Yield 1.3 g (31% of theory). For
analysis the substance was rccrystallized twice

from dimethylformaniide: strong orange-
coloured, Escrxxrystaiijbc prisms, Mp. - 293-—
295V

C 51.16 H6.20
51.06 6.31

off from a viscous tarry mass the red-brown
reaction-solution was mixed with 200 ccs of

03 N hj^drochlcric acki. The reacrion product

which separates fira as an oil, but soon sets,

was removed by suction and recrystallrzed

once from ethanol. Yield 2.3 % (62% of

theory). For analysis the compound was twice .

more recrj'suIJized from ethanol: very small,

brownish yellow prisms, Mp. = 140— 141 *

.

Mol. weight: 372.6

calc: C 45.13 K5.41

Example 23.

6^a3C^ioliix>^.S-mXcarbox} methyl-
thio)-pyriinidopyrimidlce

From 6-chIcro"}^^^axbo^-^d;\^Lhio)-
pyrirm'rfopTrimidine and rcorphotirte.

'3.5 g (0.01 mot) of o-chioro^^'di^carboxy-
n>rthylthJo;-pyr^dop^Tinii*iir?e <h Mp. -
iS5—187

1

(produced* from 4^3-trichloro-

pyriniidor^Timidine and Lhicglycellic acid in

the presence of p)Tkiine with cooling) were
heated to 10O

:

for 45 minutes with 5ccs (0.06

mci) of rrx>rphc4iiie. The reacticc-mixnirc was
taken up in 50 ccs of water and after separa-

tion of a tough deposit from the filtrate the 6-

morpholino - 4,8 - di - carboxymethylthio-
pyTinadopyTimidine was predpicated out by
-sddincaricn with dilute hydrochloric acid as a

light-yellow, 3aky precipitate. For purification

the compound was reprccipitared three times

from dilute ammonia. One obtained a deep-
yellow, amorphous powder of Mp. = 24l

—

QaHj.O^Sj calc:

Moi. weight: 402.4 found:

Example 25.

6K2rboiyri^yIu^o^^^^rooy!-
^rmiru>^yriii^op)TiinidIi3e

From 6 - cnioro - 4-8 - di - propyiamino-
pyrirmdopyTimidice and thibglycollic acid in

the presence of uridine.
2.8 g (0.01 mc!) of 6<hIorc-4?SKii-prop)i-

arnino - pyrimidopyrimidine (Mp. = 8S—90*

from 4.6^-OTcMorc^)TinrdopyTmiidine and
prc^-lamine) were heated ro 200* in a bomb-
tube for 2 hours with 9.2 g (0.1 naol) of thio-

found: 45.14 5.51

242* (from 220' dark colouration). Yield 0.9

g (23% of theory).

Exam* i. e 24.

4J6^-m-(caiboxymcthy1Lhio)-pyrirrido-

pyrirnicune

From 4.6.S-tricrd'XO-p^TiiackypyTiiradine
iiru uuOgrycoihc

pyridine.

235 g (0.01 mol) of 4^orichloro-
pyTui-idop^Timidine were heated to 200* in a

bomb-rube for 2 hours with 9.2 g (0.1 mol)

of thicglycoUic acid and 7.9 g (0.1 mol) of

pyridine Upon taking up the reaction-mixture

in about 2DO ccs of water and acidifying with

hydrochloric add the 4,6,8-txi^caTboxyTixthyl-

tm\>)^Tin^opyrimidiac separated as light-

yeUow deposir. Yidd 2.2 g (55?« of theory).

For ar^ysis ;Ge substance was reprecipiiated

three times from dilute ammonia: small, light-

yellow needles, Mp. = 230—231* (towards
190* dark cotouration).

C35.81 H2.51
35.98 2.69

glycollie acid and 7.9 g (0.1 mol) of pyridine.

After washing the reaction-mature with 150

ccs of water the 6<arbox>TnethyIduo-4^di-'.

propylaniino-pyrimictopyrinudine was preapi-

tared by addiScatitia as a brown, initially

greasy deposit. Yieu* 3.2 g (95 %). For

analysis one reprcdpitaCM twice from dilute

caustic soda and rccrysraiiiTed twice from a

little methanol: brownish^ smal1 prisms/

Mp.= 172—174*>
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C^H-.O^S calc: C 49.98 H5.99
Mol. weight: 336.4 found; 50.13 6.02
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u£— Various 2,4^3-tgtraartmtfvpyrirrgAv

V.
" pyrimrflTng" ~

From the oorropondir^^dHlichlciro^jS-

5 H tnrm"no-pynrrr'dopyTimidiries by reaction with

the corresponding ^Tr"**** at elevated tempera-

ture.

a) 2,6 - bis(dkih3iK>lamino) - 43 - dipipcridino-

p^Timklopyrunsdine

10 36.7 g (0.1 mol) of 236-dichIoro-4J
3-

dipiptsidir^pyrirnidopyi^ (Mp. = 24

1

—242*, produced from tetrachloro-pyrirriido-

25 . Q 4H 4,04N, calc:

Mot weight: 504.6 found:

Among others the foilwing 214,6;S-
rjetra-

axnipo-pyri rre'dopyrim:dines were produced

analogous to the compound a)

:

30 b) 2,6 - bis(dierimohmino) - 4,3 - bis - (di-

ethyiamiiK>)-p)TLridopyriaiidine, Mp. - 167
—163\

c) 2164^diethar:olri mino)-4,SKb~uyrroiid ino-

p^Tunidcpvrinachne, Mp. = 1S6— 187*.

35 d) 2 ;
6 - bts<dU*i^o&mino) - 43 - bis(diallyl-

armnoV^^WdopyrinrUini.*, Mp. = 110'.

e) 2,6 - bts(dicrtiLirjchrrniio) - 43 - bis(di-

nx*thyl2raiix>}-pyrieddopynmidine, .Mp. =
IS2— 133'.

40 0 2,6 - bis(diechariohrrino) - 43 - bis(dibutyl-

amino) - pyrimidopyrimidine, Mp.= 124-

—

126*.

g) 2,6 - di - (methyl - ethanolamino) - 4^ - di-

pipcndmc^Tmi^iopYrin^ Mp. — 122

45 — 124* (a; from 114* sintering).

lir^p%Tirr^op}Tirijidjns:, Mp. - 138—139*.

i) 2A - fais^diiscyrocano fn rrriro) - 43 - dipiperi-

dino-p^TirnidopyTi rm'rf irr-j Alp. - 132—183 *.

50 2.6-di-(nxTchyl-ethanofa rnino>43-di-(dod€-

cyi - ethanolamioo) - pyrimidopyriniidinc,

Mp. = 88—90*.

p)Trnfdine . and pipcridinc at roota-tempera-

cure) were wanned to 200* with 100 g of

dietharjnlamine arid left for 10 minutes at this 15

temperature. After cooling, the reaction-mix-

Djre was mixed with about 500 ccs of water,

whereby the new substance separated as a

viscous mass. After decanting the wz er it wax

digested with a little acetone and thus obtained 20
as a solid yeilow deposit. Yield 26.5 g (52.4% ;.

For analysis the compound was recrystallized

four times from ethyl acetate: deep-yellow,

fine litde needles, Mp. - 162— 163'.

C 57.12 H7.99 N 22.21

57.16 7.83 22.26

i) 2J
6-bL^dicth3i»Mrpiro)-43

pyri rr>iHopyri rrrrrt t nx?
? Mp. — 202—204

'

.

EXAMPLE 27. 55

. Various 2,4,63^eu"aamino-pyrim:do-

pjTimidines

From the corresponding 2,6-dichIoro-43-

diamiiio-p}Tirn:dop)Tin^dines by reaction with

the corresponding amines at higher tempera- 6G
lures under pressure.

a; 2,6 - dimorphouno - 43 - di - (ethylethanoi-

amino;-pyrimidopjTimidine

7.6 g (6.02 moi) of 2.6-dicMoro-43-di-

(ethylctharolamiEOj-pyrimidopy rimid i ret were 65

heated to 200 :

for one hour in a bomb-tube
with 20 ccs of morpaoiiDe. On taking up the

reaction mixture iu 200 ccs of water the crude

tctrammo-p>Tirridop}Ttmidme separated as a

yeilow, amorphous deposit. It was removed by 70
suction, washed and dried at 110'. Yield 3.7 g
(91% of dieory). For analysis the compound
was recrystallized four times from methanol.

The thus obtained light-yellow, micrccrystai-

lice li^Ie needie?; were dried at 130 ' and 0,1 75
Torr (Mp. - 190-19 i

1

).

C^H^N, calc: C 55.44 H7.61 N 23.52

Mol. weight: 476.6 forod: 55.42 7.67 23.32

Among others the following 2,4,63 tetra-

bO a£nir^pynmidop\Tirrndirvs were produced
analogous to substance a):

b) 2£ - cHmcrphoiino - 43 - di - (propyl-

ethanolamino) - pyTirnidopyrimidiz.e, Mp. =
141—143";

85 c) 2,6 - dimorphx>lino - 43 - di - (methyl-
erhasolarpfno) - pjyrirrfdepyrirrn'dire, Mp. =
207—209'.

.

• -

d) 2,6-din»rpfcou*ncMl3-bis(d^

pyTimidopyTimidinc, Mp. = 209—210'.

90 e) 2^^piperidiG0^3-ht^JierhaTTW afrtjno}-

pyruTaio^Tiraidme, Mp! = 182—IS4
J

.

0 2,6 - bis<diethylam£no) - 43 - bis(dit£hanol-

arrnno) - pyTirmdopyrimkliQe, Mp. = 153

—

160°.

95 g) 276^dinx>rphoIirx>^3-b
pyrimidopy-rirrndine, Mp. « 192— 193".

h) '2,6-dipir^ridino-43-bis<LwQi^^
pyrirrr'ricrpyTUTiidme, Mp.--192—194*.

x) 2,6Ki2piperkiiix>-43-<%}^:^

p>Tinndioe, Mp. = 254—256°. 100
k) 2jS - dipfperidmo - 43 - di - (benzyl-

ethanolamino) - pyTimidopyTUtiidinc, Mp. —
161—163V

Example 28.

Various 4A8-triammc^pyTiirido- 105

From the 4,63 - trichloro - pyrimido-

pyrimidine and the correiponding amines at

elevated temperature, if desii-sd under pressure

and with the addition of copper sals. 1 10

a) 4,63-ths(methy ?
,irrn r7o)-p3TiiniQouyriznfdice

4.8 g (0.02 md) of 4^^aricliioro^"y:iixi2do-

pyTimidine were warriwd. 20u' for i Sjut 2

hours in a tube with 50 ccs (about 0.2 mol) of

an absolute alcohou*c-rr*mylarrune solution 115

and 0. 1 g of coppx^ sulphate. After taking the

reaction-mixrure up in about 300 ccs of water

the solution was filtered and evaporated y> t
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of its volume. After standing for several hours

the crude pyrimyiop>Timififre - ckrivauve

serai., j&i a frruwa, cottonwool-like deposit.

Yield 4 g (9I;0 of theory), for analysis it was

CjHijN, caic:

Mol. weight ^219J found:

10 For example among others the following 4,6,

8 - trianiino - pyTimidopyrimidines were pro-

duct LQaicgous to the compound a):

b) 4.6^-trii<ethyl2mmo>p)TimidopjTimidino,

Mp.-83—85 \
15 c) 4,6,8 - tris(propylamino) - p>Timidop>Timi-

dine, Mp. = 8+—86 \
d) 4,6j3-tris(a^c±yUiiuao}-pvTimidop\Timi-

dine, Alp. = 92—93'.
e) 4

;
6..S-tri^^-hydro-yethyIanimo;-pvTirnido-

20 pyrirnidiae, Mp.^33—85 \
t) 4j6,8 - trimorphouno-pyrirnddopvTimidmc,

Mp.= 182—184\
g"i 4,6.S-n-iaiiUao-p)iirmdop\Timid;nc, Mp.

-

203—2W.
25 h; 4,6,3 - u-inlp^hioro-aniiL'io;-pyrim:dop\Ti-

midinc, .Mp. - 17

A

—275 ".

i) 4 t6 ;i-Lri-/o^methoAy-ariImo;-p)T;rn:Jop>Ti-

rmdmc, .Mp. - 214-^-215

Example 29.

30 o^alfcoxy^j-dimorphoimo-pyrimjdo-

pyrimidines

From c^hlorc^jS-dimcTpholmc^pj-imido-

C l4H33OaXa caic:

55 For example the following 6-aiicoxy-4,S-di-

morphoiin'>p\T'lmidop\Timidines were pro-

duced analogous to compound a):

b) ^butosv-ljS-dimcrijhoIino-pjTiaiidoD'.Ti-

midine, .Mp. --- 109—11 1 \
60 e) 6-^:'^erhyl2rr.mo-edioxy;^.3-dimorpr.o-

lino - pvrirnidopjTtmidine, .Mp, ~ 100

—

a) d^-^thoxy^riioxyj-^jS-dimorphoiino-pjTi-
cidopyrirm'dlnc, Mp.= l*i—U2\

65 e) 6 - (. aproposy-ethox)-)-t^-dimcirphoIino-
pjTimidopjTimidine, .Mp. = 122—123 *.

Example 30.

2,6^morphouDO-4,8-di-(
J
'i'-propoxy-

ethoiy)-pyrirj2idop>Timidine

70 From 2,6 - dichloro - 4,8 - di-(.?-propoxy-

C. tH„OtNt ale:
MoL weight: 506.6 found:

Almost all tetrsammo-pjTimidopsTimidines
90 and most triamino and diarnino-pvTimido-

pyrirnidines are cardio-\-2scularIy
"

active.

Whereas even with very low doses an excel-
lent coronary-dihtory effect is to be found,
without materially influencing the blood-

55 pressure, a gcod blood pressure reducing
effect shows itself at higher dos32e (from
about 0.5— Irag/fcg), which is conditioned by
a genaai vasodilation and reduction of the
peripheral resistance. Apart from the ccro-

1CG naries particularly aiso the cerebral vessels

recrystauizea tnree times from wnter -nzd rive 5
obtained^ colourless, very tine, woolly fibres

dried at 130' and 0.1 Tott, Mp. ^ lS5i— IS9 .

C 49.3 i

49.00

H5.97
5.79

pyrimidine and tite ccrrespcnfling sodium
aicohoiaro-soiutions, ii desired untier pressure,
a) 6 - emoxy-4,8-eumorphoano-p}7irmdopyri- 35

midine,
6.7 g (0.02 mol) of 6-chloro-4.S-dtmorpho-

Lmo-pyriniidop)Timidine were heated to 180'

for 2 hours in a bomb-tube with 50 ccs of

sodium alcohol ate -soiu dor. with a content of 40
0.5 g (0.022 mol; ot sodium. The crude
reacuc-n- product was rinsed out with a little

water and azter the removal by suction rc-

crystaiiized from cthanol-water (i:4;. Yield

5.9 g (85 , j ox theory). For analysis the com- 45
pound wis recrysiaiiized twice from about
iCO ccs 01 cthaaoi, once reprecipiiated from
hoc 0.5 N-hydrochloric acid and -recry^taliiicd

once more irom " etnanol. The thus obtained
almost colourless, very short, rhdmboidai 50
oriirus were dried a: 65 and O.i Ton.
Mp. 12*—132 \

: 55.4S

55.11

H6.40
6.20

ethoxv^-pjTirnidopvrirrudine and morpholine.

S.l'g (0.02 moi; of 2,6-dichIoro-4^-di<^-

propoxy-edioxyj.-pyrimidopjTimidL-e (.Mp. -

7S—ST, produced from terrachloro-pynmi-

dop}Timidine with a solution of sodium in 73
emyienc glycol mono propyl ether with cool-

ing; were heated to LOO" for 2 hours La a

bomb tube wim 20 ccs of morpholine. The
reaction-produce was rinsed from the cuix;

with 200 ccs of water, removed by suction, SO
washed and dried. Yield 9.9 g (9S% of

theory]. For analysis the compound was re-

precipitated once from lN-hydrochioric acid

and recrystaUized twice from methanol-water

(1:4). Luminous yellow, microcrystalline 85
powder, Mp. = 122—124'.

C 56.90

56.54

H 7.56

7.47

are dilated, which is manifested by a distinct

and relatively long-L'tsting increase of blood
circulation.

That the mentions -ifects are not com-
bined with damage to the beart, was proved 105
with 2,6^bi3(cl

:
e:banolarnmo)^..S-dipif<ridino-

pyrLrmdopyrirnidiiie. On the '-ciit^ry this sub-

stance brings about a clear improvement of

the -aardiic emcienc*. The therapeutic scope
of the compounds hitherto examined is HO
signilicandy great.

:\s examples of substances outran cKngly
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ciT:-.sive in the above-stated manner the fol-

lowing may be mentioned: 2,6-bis^iiethanol-

amino) - 4.3^pvrroiidmo -•pvrunido[5 J4-dJ-

pyrimukne,' ^^bisCdic^ulaminoHjS-bis-

i uUcthylarnino) - pvTimido[5,4-djpjfTiniidine3

2.6 - bis - (diedunofaininoj-J^-dimorpliolino-

PWimido[5,4^]p>Tiniidine,
2,6-dimorpholino-

4*S - di - ^propyl - emanoiamino) - pyri

[^4-dlpvTimidine, 2,6 - dimorp

^ethanolaminoj - pyrimido[5,4-d._

.

2,6 - bis<dmopropaflolamino) - 4,3 - dipiper-

idino - p>Timidotj ;4-dJ p>Ttmidine, 2
;
6-di-

£methyf- cthinolaminoj - 4,3 - dipiperidino-

pvrimido 15,4-dlpyrimdiac, 2,6-dimorpho-

15 ur.o - 4,^-ch^me;hvi-emanolamino} pyrimido

[5,4-dIpTirnidue," 2,4,63 - tetra - (methyl-

cthunolarnino) - py-imido [5,4-d]p>Tirnidine,

4/vS-L-in:orphoiino-pynaiido [5,4-dj p>Timi-

dme,- 6 - diethanoUmino - 4£-dimerph0L;no-

20 pyrumdo [3,4-d] pyrimidine, 4,6.8-tri-mcthyl-

ainir.o-rr.Timido L^^j pyrimidine, o-ir.or-

phulir.o 4^-b:Hethyian*uVo;-p>Tirnido[:,4-dl

p yr imidine, 6-morp ho! Lno-4 :S -d: ami nc-pyr i
-

nudo
25 amino;.-

_

;dinw;nyuau;;.V'-nyfkaido [-5,4-2 wimiaine.
With respect to effective-strength and edi-

tion the said compounds are ail subs ran tiaily

more effective than theophylline and the best

30 thereof are considerably more elective than

papaverine.

tie* ides the cardiovuwular effect in most of

tne aubitarvces a good spasmolyrical effect was

established, which closely approximates '.hat

J3 c? papaverine; e.g. in "2,6-di^thyi-Jthariol-

arainc, - ^-dimorphclino-pyriniido [5,4-d]-

pyrin::dme, 2.6^:morpholm>>4,3-di-/propyi-

emaneiarnmoj-pyrimido [5.4-d]eyrimidine, 6-

rnorpho'tico - 4,3 - di - (cthyI<ianoianunoj-

AO pvrimido [5,4-dlpyrimidine; 6-moi-pholino-

4
:
'S-bi5-;e^yLan^ino;-p>Timido [5,4-djryrirni-

diue.

In addition to the cardiovascular effect

[5,-V-djpyrimidine, 4^ - bi>methyl-

-pyrimiuo [j^djpyrirnidir.e. 4.S-bis

4,6jS - tii - methylarmno-pvTirmdopyririudine

45 also shows diuretic effccr3 which corresponds

j that of theophylline, but lasts materially

'n

6%:^e±yhinino^

etfect, wh
to that of theophylline, but

longer.

choxy;-4.S-<lM

furthermore shows a

50 considerably better coronary-dilatory effect

than theophylline " with sOnlv 'moderate blood

pressure reduction. 2^imorpholmo-4 >
8-bis

(propyl - ethanoiamiuO) - pyrimidopjTimidinc
has apart from a cardiovascular also a diuretic

55 effect.

WHAT WE CLAIM IS:—
I. Process for the croductioa of derivatives

of pvrirrJdo fj^dlpvrimidine. which com-
prises reacting pyriniido [5 J

4-d]pyrimid;ne-

60 derivatives of the general formula:—

c
S \ / V

i s r

II

wherein at least one of the symbols r^—

R

4

which may be the same or different represents

a halogen-atom, whilst the remaining residues

signify hydrogrn, a substituted hyrosyl group, 65
or an* amino or thio group or the residue oi

a heterocyclic ring, with compounds of the

general formula:—

II—R or Me 1—R III

wherein R represents bromine, iodine, a sub- 70
stituted hydrosyl group or a free or subsii-

tuted amino, thio, guanidino or hydrazine

src-Lip or the icsidue of a heterocyclic ring

and Me represents an alkali-metal atom.

2. A prcceSj 03 claimed in claim 1 in which 75

the reaction is carried out in in -inert solvent

or diluent.

3. A process as claimed in any of the pre-

ceding claim.) in which the reaction is carried

vu* in -he presence of an acid-binding agent SO

ana/or reaction accelerator.

4. A process as claimed in any of the pre-

ceding ci.n:;;.i in which the reaction is carried

cut at temccruturc within the range of from
—20 to 2;b C 35

5. A process as claimed in any of the pre-

ceding claim; in which where more than one

halogen-atom is available for exchange, the

reaction is carried out stepwise.

6. A process as ei.iimod in any of me pre- 90

ceding claims in which the reaction is carried

out in the presence of water, alcohol, acetone,

dioxan, benzene, xylene or diriethyliorm-

7. A process as claimed in any of the pre- 95

ceding claims in which the reaction is carried

out under pressure.

S. A process aj claimed in any of the pre-

ceding claims in which the secoad reaction-

corn por.ent ts used in excecs. 100

9. A process as claimed in any of claims

3—S in "which the acid binding agent is an

alkali metal- hydroxide, alkali metal carbonate

or a tertiary amine.

10. A process as cbimed in any of pre- 105

ceding claims 3—9 in wuHi copper-powder,

a cocper salt is u*ed as rcri; :.n accelerator.

1 \. 2,6 - biKdicths^sIdmino, - 4..S-dipiper-

idino-pyrimido [5 .4-d jp>Tixidine.
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12. 2,6 * bts(dieti^o!2nijno)-4^-uipyrroli-

^ino-pyrimido [5,4-d]pyrimidine.

13. 2,6-bis (m'ethanolammo^o^bi^dicthyl-

amino)-pyrimido [5,4-dJpyn'midine.

5 14. 2,6-bis(dictimolamino)-4^-diniorphO"

lino-pyrimido [5,4-d]p)Timidine.

15. 2,6-dimorphou"no^,8-di(propyl^thanol-

amino}-pyrimido [5,4-dJpyrimidinc.
'

16. 2,4^-trimetfayIamino-homopuriiie.

10 17. As new compounds pyrimido [5,4-d]

pyrimidincs substirutcd in at least one of the

2-, 4-, 6- and/or S-positions by one or more
of the following atoms or groups : halogen,

amino, mono substituted amino, disubstkuted

15 amino, ether, thio, thioether, hydrazino, guan-

idino, or heterocyclic groups, which groups

may in rurn be substituted

iS. The new compounds claimed in claim

17 in which at least two of 2-, 4-, 6- and/or
20 3-posiuons are substituted by one or more of

the stated atoms or groups.
"

19. As new compounds pyrimido [5,4-d]

pyrimidincs substituted in a: least two of the

2-j 4-, 6- and/or S-positions by one or more
15 of the following atoms or groups; chloro-,

bromo, iodo, amino, aliphatic mono- or di-

substituted amino groups which may bear
hydroxy subsrituents, aromatic mono- or di-

Mibsdruted amino groups, morpholino, aikoxy,

30 carboxyalkylmcrcapto, hydrazine, aryloxy,

guanidlno, alkylmercapto
_
and arylmercapco

groups each of which groups may be sub-
5titutecL

20. The new compounds claimed in any of

35 claims 17—19 in which at least three of the

2-, 4-, 6- and/or 8-portions are substituted by
one or more of the stated atoms or groups.

21. The new compounds elzhzzd in any of

claims 17—19 in which all of the 2-, 4-, 6-

and 8-positions are substituted by one or 40
more ot the stated atoms or groups.

22. As new compounds 2,6-bis(dicthanol-

amino) - 4,8 - bis(dimethylnmirio) - pyrimido
[5,4-djpyrimidine, 2^-di-morpholino-4^-bis

(diemanolamino)-pyrimido [5,4-d]pyrimidinc, 45
2,6 - bis(cuttopropanolaniino) - 4,3 - dipiper-

idino - pyrimido [5,4-dJpyrimidine, 2,6 - di-
'

(mcthyl - ethanolani^o)^^^pir^idino-pyTi-

mido [5,4-d]pjTimidine, 2,6-dimorphoLinc-

4,8 - di - (methyl - erJhanol-aniino)-p)Tirrjido 50
[5,4-d )p>Timidine, 2,4,6,8 .- terra - (methyl-

ethanol - imino^pyrimido [5,4-d]p}7iniidine,

4^^truiiorpholino-p>Timido . [5,4-dJpyriini-

din^ 6-diethanolarnino - 4,3 - dimorpholino-

pyrimido [5,4-d]pyrimidine, 4,6,8-tri-mcthyl- 55

amino-pjTimido [5,4-d]pyrimidlnc, ^morpho-
Uno^^-bis(cmyla^n^o>-p>Tirnido [5,4-dJpyri-

midine, 6^orpholmc^,S-dummo-pj7imido

[5,4-d]p>Timidine, 4^bis{memyUmino}-pyri-
mido i5,4^Jp>Timidine, 43 - bis(dirsw:hyl-

amino}-p)Tiraido [5,4-dJpyrLjcudiEe, 2,6-di-

(ethyl-ethanobmino; - 4,8-«iimorpholino-pyri-

mido [5,4-d IpjTLmidine, 2,6-dlr:orphoUno-

43 - di - (propyl - cthanobniino) - pyrimido

[5j4-d]pyTimidine, 6 - morpholino - 4,8 - di- 65

(ethyl^thanolarmno)-p\Timido [5,4~d] pyrirni-

dine, 6-n;orpholino-4^i-bis-(cthylamino)-pyri-

mido [5,4-d] pyrimidine, 6-0^-dieLhylamino-

ethoxy) 43^imorphoimop\TimidopyTimidinc.
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